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(54) Vfesher, fastener pro #ided witfi a washer, and method of and power tool tor fastening with 
the use of the washe - 



(57) A washer (8). to be applied between e nut (3) 
threading ly connected with a boll (1 ) which has an axis 
(A2) and an object (2) including a least two parts to be 
assembled, has a body (7) havinj an axis (A1) and is 
provided with a first bearing face surface (B) located at 
one axial side and adapted to cooperate with the nut (6), 
and a second bearing face surfaces (9) located at an op- 
posite axial side and adapted to ooperata with the ob- 



ject [2). At least one third turning resistant surface (10) 
of the washer (6) is adapted to cooperate with a thread 
of the bolt (1 ), 60 that when the nut (3) is turned with a 
given torque in one direotfon and the body (7) of the 
washer receives simultaneously the given force Ih an 
opposite direction, only the nut (3) tuma to tighten or 
tODsen the bolt (1) while the body of the washer and the 
bolt remain rotation stationary. Anewmethodandanew 
power tool can be employed to use the new washer. 
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Description 

I0001I The present InventlDn relates to a washer, a 
fastener provided with a washer, and a method of and 
power tool for fastening with pe uses of the washer. 
[0Q02] itis known to fasten cibjectsto one anotharwith 
a fastener which has a mutt-part replacement nut. for 
example Including an inner sliieve, an outer sleeve, and 
a washer. Such a replacemeit nut is disclosed for ejt- 
ampte in US 5.341 ,580. Another replaoementnut is die- 
closed In US 6,254.323 In wh'ch a bolt has a spline un- 
derneath Its upper thread, to 'vh?ch a washer is non-ro- 
tatably connected, and the bolt also has engaging 
means tor applying a reacticm force, while an active 
force of the same tool turns the niri on the bolt thread 
and the washer face, in the f istaner disclosed In both 
above mentfoned patents, the common features are the 
use of the action and reaction 'orce of on© tool, the elinv 
inatlon of reaction arms on torque power tools, the con- 
version of torque to torsion-true bolt etretching and ob- 
taining for the fir«t time the ceslred residual bolt load 
rather than a torque, which Is estimated based on cal- 
culated frictions rather than on actual frictions or a ten- 
sion, which Is based on esdm'^tod bolt relaxation when 
the force Is transmitted from tie elongated bolt to the 
hand-tight nut. 

{0003} The problem found In the industry with the fas- 
tener disclosed In US S,34l,£.60 is that, since the nut 
has to be made with \wo slee^res whose outside diam- 
eter has to meet the outside c iameter of a regular nut 
both sleeves have less maieriul than a regular nut This 
requires the use of high strength materials, which caus- 
es reluctance on the part of tie customers to change 
materials and fear of the unknown. In the fastener dis- 
closed in US 6.254,323, the holt needs to be altered, 
which Is not just costly but not easily acceptable by the 
indufitiy. In other words, the fastener disclosed In US 
5,341,560 requires alteration of the nut, while the fas- 
tener disclosed In our US 6,254,323 requires alteration 
of the bolt. In addition, both vorsions are expensive to 
produce, adding to customers reluctance to purchase 
these fasteners. 

[0004] Accordingly, it Is an otjecl of the presentlnven- 
tion to provide a washer, a fastener provided with a 
washer, and a method of and e power tool for fastening 
with the use of the washer, wtiich avoid the disadvan- 
tages of the prior art 

[0005] In keeping with thes€' objects, one aspect of 
the present invention provides a washer according to 
claim 1 . The washer has a bod^' having an axts and pro- 
vided with a first bearing face surface located at one ax- 
ial side and adapted to coopers le wfth a nut, and a sec- 
ond bearing face surface loca»d a) an oppodlte axial 
side and adapted to cooperate with an object. At least 
one thlid turning resistam surface of the washer is 
adapted to cooperate w'rth a thread of the bolt, so that 
when the nut is turned with a given torque in one direc- 
tion and said body of the washe receives simultaneous^ 



ly a given torque in an opposite direction, only the nut 
turns to trfihten or loosen the bolt while the body of The 
washer and the bolt remain rotation stationary. 
[0006] Another aspeot of the present Invention pro- 

« vides a threaded fastener for connecting at least two 
parts which constitute an object, according to claim 1 7. 
The fastener comprises a bolt having a thread and an 
axis and being introduced into the object; a nut screw- 
able on the bolt; and a washer to be applied between 

10 the nut and the object. The washer has a body having 
an axis and provided with a first bearing face surface 
located at one axial side and adapted to cooperate with 
the nut, and a second bearing face surface located at 
an opposite axial side and adapted to cooperate with 

1^ the object. At least one third tuming resistant surface of 
the washer is adapted to cooperate with a thread of the 
bolt, so that when the nut Is lumed with a given torque 
in one direction end said body of the washer receives 
simultaneously a given torque In an opposite direction, 

so only the nut turns to tighten or loosen the bolt while the 
body of Che washer and the bolt remain rotation station- 
ary. 

[0007] Slill another aspect of the pr^ent Invention 
provides In a mottiod of assembling at least two parts 
wfth one another, according to dalm 1 8. The method 
comprises the steps of introducing a bolt having a thread 
Into the at least two parte eo that a f r«e end of the bolt 
extends outwardly beyond at least one side of the at 
least two parts; placing a friction washer on said free 

so end portion of said bolt so that said friction washer en- 
gages wHh said thread of said bolt to create a tuming 
friction between said washer and said bolt and so as to 
abut against said at least one side of the at least two 
parts; threadably connecting a nut to said free end por- 

» tlon of said bolt so as to abut against the friction washer 
and to form an asserrtJly; and placing a torque power 
tool on the assembly so as to tighten or loosen the nut 
with aturning portion of said torque power tool connect- 
ed to the nut to overcome a threaded friction between 

^ the bob and a fecial friction with the friction washer to 
turn the nut, and with a reaction portion of the torque 
power tool connected to the washerto absoib a reaction 
force due to a facial friction of the friction washer with 
the nut. with a facial friction of the washer with said at 

^5 least one side of the object pans and a tuming friction 
of the bolt selected so thai the washer in the bolt do not 
turn but absortjs the reaction force of the torque power 
toot 

[0006] Still another aspect of the pneseni invention 
^ provides a power tool for fastening objecte, according 
to claim 19. The power tool comprises a housing pro- 
vided with a non-rotatable element a power drive In said 
housing and piovidod wfth a rotatabic driving element; 
and a fastener part Including a bolt having a thread and 
S5 an axle and introduclblo into parts forming an object, a 
nut screwable In sard bolt and cooperating with said ro- 
tatable driving element, and a washerto be applied be- 
tween said nut and said object and cooperating with said 
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non-rotatable element. The wa8h>?r Has ah mla and is 
provided with a first bearing face eurface located atone 
axial side and adapted to cooperate with said nut. a sec- 
ond bearing face surface located at an opposite axial 
side and adapted to cooperate w^ii said object, and at 
least one third turning resistant cdapted to cooperate 
with said thread of said bolt, so that when the driving 
element turns said nut with « give n activa force In one 
direction and said washer is held sftationarlly by a reac- 
tive force applied by said non-rotatable element of said 
housing, only saidnuttumsto tighten orloosen said boll, 
and said washer remains rotation stationary while said 
bolt elongates or relaxes in an axial direction. 
[0009] A preferred feature of tho present Invention Is 
that the third turning resistant surf ace of the washer in- 
creases its turning resistance ancl/or its resistance to- 
ward an axial movement In use according to the in- 
crease in drag frtotlon oreated kyy the nut onto the bolt 
when It is under lenaion, by havlno the cumIng resistant 
suiTace squeezed further into ihe bolt thread and 
against the rnside of one of the washer parts as a result 
of the drag friction of the bolt or the tuming force applied 
to the washer If the gh/en force Is applied to It In the op- 
posite direction, 

[001 0] in aocordance with anoti-cr optional feature of 
the present invention^ the tuming p^istant portion of the 
wasiier has for example a ring having an Inward side 
engage in the bolt thread and an outward side having 
gear teeth to turn a gear engagini) in the gear teeth of 
the ring and also engaging in th» inward side of the 
washer body with two facial frictloi areas, whereby the 
gear is conne<:{ed to a plate betw>^n the washer body 
ard the object so that when the bo t turns along with the 
nut the tuming resistant portion of the washer wants to 
turn along in the same direction, tiying to turn the gear, 
which intum tries to turn the washerbody in the opposite 
direction to the track friction appliDd to its bearing face 
eurfaoe by the nut so that the bolt and the washer with 
its parts remains rotation stationary while the nut is 
turned. 

[0011] As the drag friction created by the nut on the 

bolt can be quite high, the nut in n 3 way diminishes the 
bolt load resulting from the torque applied to the nut 
when the bolt stands still. It is the object of the present 
invention to stop the bolt from tumi ig along with the nut, 
but to allow the boit to move in an axiai direction when 
the nut is turned. Thereforei to stop thebolt from turning 
with or in the third turning resistant »urrace of the washer 
when the drag friction is high, a wtsdge can be inserted 
between the inner surface of the outer washer part and 
the outer surface of the inner wa^iher part to increase 
the tuming friction created by the tuming resistant sur- 
face of the washer with the bolt. 

[Q012] The wedge petrt can. but does not to have to, 
project above the first bearing si rface. When it does 
project and the nut is turned down on it, the wedge part 
moves down and wedges the turr ing resistant surface 
into the bolt thread to stop all tuming off the bolt relative 



to It. When It does not project and the tuming resistant 
surface moves up as a result of the tuming of the bolt, 
the upward movement causes it to be pressed against 
the bolt thread to stop the bolt from turning, In which 

5 case it is best located within the two bearing faces of the 
washer in a way that it also eliminates turning of the tum- 
ing resistant surface of one washer pan relative to the 
other washer part. Therefore when the bolt turns along 
the nut and the tuming resistant surface arises as a re- 

10 suit of it, the tuming resistant surface gets squeezed fur- 
ther Into the bolt thread, the bolt stops tuming as a result 
of it and the turning resistant surface rises only with the 
bolt stretch created by the tuming nut. 
[0013] When the washer and the fastener are de- 

IS signed in accordance with the present invention and the 
method is performed in accordance with the present lr>- 
ventlon. regular nuts and regular tjotis can be used. In 
otherworde theoustomeroan use whatever he has add- 
ing merely a washer. The benefit Is quite remarkable. 

2o Rrstty, the product ie much less expensive than each of 
Hie products in the above-mentioned patents. Secondly, 
the customer uses his approved bolts and nuts. Third, 
Instead of reacting on a part of the nut directly as in US 
5,341^0 or indirectly as in US 6,946,789 by passing 

^ the reaction force through the washer to a part of the 
nut, the reaction force Is solely absorbed by Ihe washer. 
Furthermore, the solution proposed in the present ap- 
plication provides the identlcat benefits as the solutions 
disclosed in the above mentioned patents, some of 

^ which are a torsion^free elongation of the free portion of 
the bolt, a known coefficient of friction and thus a known 
bolt load, a reaotion-arm free, bacl<up-wrsnch free and 
hands free hydraulic torque tool use, and a bridge- and 
puller-free bolt stretching. In other words, ton)ue Is con- 

^3 veited Into torsion- and side-ioad-f ree bolt elongation to 
the desired bolt load by means of a torque power tool, 
which can be ctlso applied to torque regular nuts with a 
reaction member. It needs to be considered that most 
bolts in the industry are through bolts with a nut on the 

40 other side or blind bolts threaded into the bottom part of 
the two parts. 

[0014] The holding socket of the power tool, which is 
connected to the non^rotatable element Of the power 
tool housing, can engage the washer of the invention, 

4^ fbr example via a pin between the socket and inoenis 
on the hex comer of the washer. The el^lnatlon of the 
reaction arm, usually oonnecLed to the motor (cylinder) 
housing of a torque tool, eliminates the tool's intemal 
torsion, thus making it more reliable. In addltton, the op- 

so eration t>ecomes safer due to the elimination of pinch 
points because the tool has no reaction arm and does 
not need to bo hold against a rxsaction point during op- 
eration, and backup wrenches are ho longer required as 
the bolt and thus the nut on the other side do not turn 

55 any longer, in addition, the nut does not scratch or gall 
the object surface. 

(0015) it Is kn own that if a torque power tool is applied 
to a fastener such that the nut is tumed by the active 
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foroe of the torquo power tool and the neaoilon is ab- 
sorbed by a regular waeher underneath the nut. then 
Qlthar the nut or the washer will turn at will or the bolt 
turns along with the nut and nothing Is acoompJished, or 
the bolt end tightens further Into the blind hole causing 
the bottom ttireads to mushnoom which makes dlsas- 
aembly extremely dlfficijlt. Th 2 reason forthat is thaiihe 
nut has two friction areas, the threaded connection wfth 
the bolt which creates a drag friction and the facial area 
with the washer, whereby the' washer has one facial area 
with the nut and one facia! anxa with the two parts to be 
assembled. In otherworda, b<rth have two friction areas. 
While it is correct that a threiided friction is a little less 
than afacial friction, the diffenince Is minute as the facial 
friction between the washer and the nut balance each 
other out, so that there is meneiy one minute dlffarence 
between the nut and the washer. At the same time if the 
bolt Is athnough bolt, the thresd fHction between thebolt 
and the nur and thus the bolt lummg resistance is obvi- 
ously much less than thefacialfnctton of thewasherand 
while the washer would abso b tho reaction force with- 
cut turning, the boll would tum along with the nut and 
nothing ie accomplished unfi»ss a back-up wrench Is 
used to stop the bottom nut frcm turning. Therefore, nei- 
ther Is enough to guarantee that only the nuttums, which 
Is why the third friction area h id to be introduced to the 
washer. This however is not tinough to guarantee that 
only tho nut turns. 

[0016] On the otherhand, If :he washer In accordance 
with the present invention is connected with the thread 
of the bolt the bolt cannot turn along with the nut be- 
cause the washer will have to lift up which it cannot be- 
cause the nut is on top of it. TTi s would make a bolt elon- 
gation resulting from turning ilown the nut imposstote. 
The present Invention thersfore provides a bolt thread 
engaging washer section, whch Is connected with tho 
boitthread. Since this alone wnuld not help because this 
section could move either alor g with the botl by rotating 
or upward If the bolt rotates in Jt. This In turn would allow 
the bolt to turn along with the nut as the section rotates 
or moves up. Therefore in acccrdancewlthafurther new 
feature of the present Invention, the bolt thread engag* 
ing means is frfotionaliy connected with the body of the 
washer, so that its rotational or upward movement is 
subject to overcoming a frictlai greater than a drag frlc^ 
tion created on the boll by tht> turning nut. to stop the 
bolt from tuming. This friction it i conjunction with the two 
facial frictions of the washer assures that the bolt does 
not move along with the nut, that the bolt is sti^tchod, 
andthatthewa3herandit8k>oli thread engaging section 
do not rotate while the nut Is being turned. 
[0017] his importantto understand that when the bolt 
tums along with the nut as a lesult of the drag friction 
and the boitthread engagemart section tums along with 
the bolt or moves upward In tlie washer nothing is ao- 
compllshed. This explains wh>' either movement of the 
boitthread sngagrng sectbn has to be restricted by re- 
quiring a greater force than tha : exerted by the drag fric- 



tion craatad by tho nut onto the boll even when tha bolt 
is underload. This can be accomplished in various ways 
as explained by some examples below without limiting 
the invention. 

^ [0018] If the reaction force of the tool is applied to the 
outside of the washer through engagement means ther- 
eon, it is also possible to have a pin or the like connected 
at one end to the th read engagement section and having 
Its other end sticking out of tha circumference of the 

10 washer so that when the tool Is connected with the 
washer the pin is pushed Inwardly, pushing the thread 
engagement section inwaidly into the boitthread. 
[0019] The Invention will be best understood from the 
foilowlng description of specific embodiments, gh/en by 

19 vvay of example only, when read in connection with the 
accompanying drawings, in which: 

Figures l«s are views of a threaded fastener pro- 
vided with a washer in accordance with various em- 
^ bodiments of the present Inve nilon ; and 

Figure 7 is a view illustrating a fastening process 
wfth the use of the fastener and the washer in ao- 
eordance wUh the present invention i and a power 
^ tool. 

[0020] Rgures 1 and 2 show a threaded fastener 
which has a bolt identifiedwith reference numeral 1 and 
introduolble info an object which Is composed for axam- 

30 pie of two parts to be assembled with one another as 
identified with reference numarai 2. The fastener further 
has a nut, which Is ktentifled with reference numeral 3. 
The nut is provided with an inner thread 4, which is 
screwed on an outer thread of die bolt 1 . 

35 [0021 ] The threaded fastener further has a washer, 
which is identined as a whole with reference numeral 8, 
The washer 6 has a body Identified with reference nu- 
meral 7 which Is provided with a first upper bearing face 
surface a cooperating with the nut 3, a second lower 

^ bearing face surface g cooperating with the object 2 or 
rn particular with a surface of one of the parta to be as^ 
sembled with one another, and at least one tuming re- 
sistant surface which is Identified with reference numer- 
al 10, The first and second bearing face surfaces are 

^5 spaced tram one another In an axial direction or in other 
words in the direction of an axis A1 of the washer which 
coincides with an axis A2 of the bolt. The at least one 
third tuming resistant surface 10 rs located radially in- 
wardly of the body 7 of the washer 6, The third tuming 

^ resistant surface 1 0 Is forrriGd so as to engage with or 
wedge in the thread of the bolt 1 , for example by provid- 
Ing a corresponding throad 11 on the tuming resistant 
surface 10. 

As shown In Rgure 1 , the body 7 is composed 
^ of two parts 7' and 7" which are located radially adjacent 
to one another, so that the part r is located radially in- 
wardly of the part 7*. The turning resistant surface 10 
with the bolt thread engaging means 11 l3 provided re- 
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dfafly Inwardly on the part 7". 1> o parts 7* and 7" are 
conneaed wtth one anothor so ai: to avofd turning rela- 
tlvo to one another, but to peiTnH a movement relative 
to one another In an axiai direct on. For this purpose, 
the ponfona T and 7" can be friotSonalty connectod wfth ^ 
one another, for example by being preae-fit to create a 
grsatsr resistance toward movement than the turning 
foroe applied by the bolt and so a i to stop the bolt from 
turning along with the nut and pennittfng an axial move- 
ment of the part /• relative to the part T when the t>olt fo 
Ib pulled up by the turning nut. 
[0023] In the embodiment shoMn in Figure la, the 
turning of the part 7" relative to thi: part 7* is stopped by 
Imterengaglng splines 12, for exaTipie provided on the 
radially outer surface of ttie part V and a radially inner i9 
surface of the part 7*. which permlis the axfal movement 
of the part T* only. 

[0024] In the embodiment shourn in Figure 1b, the 
turning of the part T relative lo Lha part T is prevented 
for example by a icey 1 3 which pe tnits axial movement ^ 
between the parts T and 7" only. 
[0025] As shown in Figure 2 the part T can be for ex- 
ample fomned as a split ring, and itit radially outward sur- 
face can have Inwardly rounded pocicets 14 extending 
in the axial direction and can contain pins 15 which are ^s 
coaxial wHh the bolt axis and wh ch ait partially in the 
pockets and abut the radially Inws rd surface of tho part 
7*. They force the split ring inwardly into the bolt thread 
if a turning motion is introduced into the part T and/or 
the 7", while limiting the turning belweenthe parts 7* and 30 
T and also adding a further frictio i to the movement of 
the parts T and 7" relative to onc> another In the exfal 
direction. 

[0026] As shown in Rgure 3 thtt part T can have an 
oval inward surface whose rounde d ponlon has a given as 
dimension, while the part 7" can have at least one ring 
section engaging the bolt threac and located in the 
rounded portion by another dimension. Therefore the 
ring section is forced inwardly int> the bolt thread If a 
turning motion Is ^ trodiiced to the )€Ut 7* and/or the part 40 
7" In either direction, while eddlrg restrictions to the 
movement of the part 7 and the part 7" relative to one 
another. 

[0027] In accordance with a further embodiment 
shown in Figure 3a, the part 7* car be other than round 49 
or oval. It can have a shape whicl* is different from the 
round or oval shapes. 

As shown in Figures 4a and *lb, the part 7" can be 
at least one part which for examphf has ore of Its sides 
banking on the inward surface of tf le part 7* and formed so 
to restrictthe turning motion of the fiart 7". It has Its outer 
side engaging with the boH threac and forma d with in- 
crGasing radius relative to tho atiove mentioned one 
side, so as to turn wfthin its restrlcti ^ns and thus engage 
more and more the bolt thread witli Its outer side, white 55 
squeezing more and more with its other side against the 
Inward surface of the part T to inciease its friction with 
the part relative to the axiai movenent of the part 7". 



[0026] In tha embodiment of Rgure 4e a pin 16 sits 
for example on the part 7" and extends oirtwardfy 
through the part 7* to extend over the outer circumfer- 
ence of the part 7*. Thenafora when the engaging means 
of the tool are connected lo the engaging means of the 
part 7* the pin 1 6 is pushed inwardly to push the thread 
engaging sections into the bolt thread, so that tha wash- 
er can be placed on the bolt without requiring the turning 
or the washer down the extending bolt threads and so 
that the axial movement of the thread engaging section 
is subject to overcoming the frtcdon between it and the 
pin 16. 

[0029] In the embodiment of Figures 5a and 5b, the 
washer is formed so as to stop the bolt and the washer 
from turning along with the nut when the nut is turned 
by a power tool. Therefore, a turning resistant portion 
T oT the washer 7 comprises for example a ring having 
an inward side engaging in the bolt thread and an out- 
ward side having gear teeth to turn a gear 1 7 engaging 
in the gear teeth o1 the ring and also engaging in the 
Inward side of the washer bod/ with the hvo facial fricdon 
areas. The gear 1 7 Is connected to a plate 1 7a between 
tho washer bociy and the object ao that when the bolt 
turns along with tho nut. the turning resistant portion of 
the washer wants to tum in the same direction trying to 
tum tha gear which In tum tries to turn the washar body 
In the opposite direction to the drag friction applied to lis 
bearing f€ice surface by the nut, so that the bolt and the 
washer with its parts remains rotation stationary while 
the nut is tumed. 

[0030] In the embodiment of Figures 6a and 6b the 
washer is formed so as to atop the bolt from turning In 
the lumlng rasistant portion of the part T by providing 
at least one wedge-shaped part 1 6 between the parts T 
and 7". M stops the part T from tuming In the pari 7' so 
that the drag foroe of the turning bolt can only raise the 
turning resistant portion of the washer which, however, 
wedges it further into the bolt thread until the bolt stops 
turning and the tuming reslstantaurface moves only ax- 
iaily with the boK. 

[0031] The lower bearing face surtace 9 of the body 
of the washer can be formed to have a high friction rel- 
athre to the object, for example, roughened. 
[0032] in aooordanoe with the invention, It Is also pos- 
sible that the bolt thread engaging means has a different 
angla than a thread of the bolt, to create a greater friction 
between It and the bolt thread. It is also possible lhat 
the bolt thread engaging means is not threaded, but has 
a surface softer than a surface of the bolt to cause fric- 
tion. 

[0G33] Rgure 7 shows a power tool In accordance 
with the present invention. The power tool can be eiec- 
tricaily dnven, pneumatically driven, hydraulicafiy driv- 
en, or manually driven. It has a power tool part with a 
housing identified as a whole with reference numeral 20, 
and a power drive in tha housing and identified with ref- 
erence numeral 21. The power tool part further has a 
rotatabie driving element 22 whioh Is to be connected to 
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a nut of a fastener and tum th€' nut to overcome a thread 
friction wtth a bolt and a faciei friction with a washer to 
turn the nut, and a non-rotatajlo element 23 oonnecta- 
ble to a waeher to absorb the reaction force due to the 
facialfrlctionofthewaaherwiitithenut, its facial frfcd on 5 
wRh one side of two parts to be fastened with one an- 
other, and Its turning friction with the faoH, so that the 
washer and the bolt do not tum but absorb the inaction 
force of the power tool. 

[0034] The power drive of tie power tool part can in- ro 
dude a cy|inder24, a piston 2> redprocatingiy nnovable 
In the cylinder under the action of a wortcing fluid medi- 
um, a piston rod 26 extending jutwardly beyond the cyl- 
inder24 and pfvotably connected with at (east one driv- 
ing plate 27 which carries a not shown pawt engaged 
with a ratchet 28 so as to forn a pawl ratchet mecha- 
nism, with the rateher being turnable and connected with 
the rotatable driving element 22. white the non-rotatable 
element 23 is Rxecfly connectiid with the housing. 
[0035] When as ehowntnRjuneZthepowertool part ^ 
is placed on the fastener so as to tighten or loosen the 
nut 5, the working fluid medium In the cylinder 24 dls- 
places the piston 25 which If turn through the pawK 
ratchst mechanism turns the ratchet 28, and as a result 
the rotatable driving element :>2 which is connected to 
the nut 5 tums the nut to ova rooms the thread frfcb'on 
with the bolt i and the facial tictfon with the washer 6. 
while the non-rotatable element 23 which rs immovably 
connected to the housing Is ccmnected to the washer 6 
to absorb the reaction force d je to the facial frjction of so 
the washer 6 with the nut 5. Ies facial friction with one 
side of the parts 2, and Its turning frbtion with the boft 
1 , so that the washer 8 and the bolt 1 do not tum. but 
absorb the reaction force. Du'lng the operation of the 
Inventive power tool, the actic n force is applied to the 9s 
nut 5. and the equal reaction force is applied to the 
washer 6. 

[OOSq It is to be understood that in order to engage 
the nut 5 by the turning part 2S of the torque powertool 
21 , the nut must have correspc nding con necting means 40 
formed, for example as a polygonal shape of the outer 
surface of the nut, as splines pmvided on the outer sur- 
face of the nut. eto. On the other hand, In order to con- 
nect the reaction portion 23 of the torque powertool 21 
to the washer 6. the washer altso must be provided with ^ 
connecting means tonnsd for oxampie also as a polyg- 
onal outer surface of the washor. as a plurality of splines 
of the outer surface of the washer, etc. 
[0037] It will be understood t lat each of the elements 
described above, ortwo ormore together, may alsofind so 
a useful application in other types of construotlond dif- 
fering from the typee described above. 
[0038] While the invention iias been llluetratoci and 
described as embodied in wssher, fastener provided 
with a washer, and method of and a tool for fastening 55 
with the use of the washer, it is i lot intended to be limited 
to the details shown, since mo> jifications and structural 
changes may be made without departing In any way 



from the present Invention as defined by the appended 
daims. 

ClBims 

1. Awa8her(6)to be applied between a nut(5>thread- 
fngly connected wHh a bolt (1) which has an axis 
(A2) and an object (2) including at least two parte 
to be assembled, the washer comprtsfng a body (7) 
having an axis (A1 ) and provided with a first bearing 
face surface (B) located at one axial side and adept- 
ed to cooperate with the nut (5). and a second bear* 
ingface surface (9) located at an oppoelte axial side 
and adapted to cooperate wtth the object (2). char- 
acterised by at least one third turning resistant sur- 
face (10) adapted to cooperate with a thread of the 
boll (1), 60 that when the nut (5) Is turned with a 
given torque In one direction and said body of the 
washer (8) receives simultaneously a given torque 
in an opposite diraetfon, only the nut (6) turns to 
tighten or loosen the bolt (1) while said body of the 
washer (6) and the bolt remain rotation stationary. 

2. A washer as defined in claim 1 . further comprising 
a bolt thread engaging means (11) which ts fomisd 
on said at least one third turning resistant surface 
(1 0) of said body (7) to engage thethread of the bolt 
(1) and is fHetionally connected with said body. 

3. A washer as defined In claim 2, wherein said at least 
one third turning resistant surface (1 Q) is a radially 
inner surface of said body (7) which is coaxial with 
said axis (A1 ) of said body and is provided with said 
boll thread engaging means (11). 

4. A washer as defined in claim 2 or 3, wherein said 
body (7) is composed of two parts (7V 7") which are 
an'anged radially near one another and include a 
radially inner part (r) and a radially outer part (7% 
said bolt thread engaging means (11) being provid- 
ed on eaid inner part (7^, said parts being formed 
so that they are not freely rotatable relative to one 
another but are axlaliy dispraceable reioin/e to one 
another. 

5. A washer as defined In claim 4, further compirfslng 
means for prsssing and wedging said thread engag- 
ing means (11) m the bolt thread during turning of 
the nut (5) and Including Inclined surface means 
(1 5) provided on one of said parts {T, 7") and acted 
upon during turning of the nut (5) so as to press eaid 
Inner part (T") In a radially inward direction toward 
the bolt (1). 

6. A washer as defined in claim 5, further comprising 
pin means (14) arranged between said parts {T, 7**) 
and acting on said inclined surface means (15) to 
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press said inner part (7") in a radially inward direc- 
tion toward the bolt (1). 

7. A washer as defined in cleum 4. 5 ore. further com- 
prising means for connecting said parts (7*, 7*) with s 
one enotkiar so that they are r ot freely mtdtablB rel- 
ative to one another but axlally movable relative Co 
one another, said connectlna means inoludlng a 
plurality of epilnes (12) provided on aaid parts and 
engaging with one anomer. io 

S. A washer as defined In claim i, 6 or 6. further com- 
prising means for connecting said parts (7*, 7") with 
one another so that they are r ot freely rotatabJe rel- 
ative to one another but axlatiy movable relative to 
one a/iother. eaid connecting means including 
means for press fitting eald piiris with one another. 

9. A washer as defined In dalm 4, 5 or 6, further com- 
prising means for connecting eald parts (7*. 7**) so a> 
that they are not freely rotBtal)le relative to one an- 
other but axially movable relative to one another, 
said connecting means incluJing key means (13) 
provided between eaid parts. 

2S 

10. A washer as defined in claim 4, 5 or 6, wherein at 
least one of said parts (7*. 7") has a non-round sur- 
face facing the other of eald |: arts and cooperating 
with safd other part so that sai^ parts (7*, 7") are not 
freely rotatable relative to one another but axlally ^ 
movable relative to one another. 

11. A washer as defined in claim 4, 5 or 8, wherein at 
least one of said parts (7, 7^ has a cross-section 
which cooperates of the othei of said parts so that 35 
said parts (7\ 7*0 are not (reel/ rotatable relative to 
one another but axlally movakJe relative to one an- 
other. 

12. A washer as defined In claim 4. further comprising 
means (1 6) for pressing said inner pan (7'*) toward 
the thread of the bolt (1) and Txivabfe between an 
inoperative position in which r: does not press said 
inner part toward the thread cf uie bolt and an op- 
erative position in wh tch it is dli :praoed by an outside 
tool toward said inner pan (7") so as to press eald 
Inner pari toward the thread of the bolt (i). 

13. A washer as defined in clarm 4, 5, 6 or 12, further 
comprising connecting mean;. (17) for connecting so 
said pans (7*, 7^ with one ancther so that they are 

not freely rotatable relative to one another but axl- 
ally movable relative to one another, said connect- 
ing means including ring gear means (1 7} engaging 
with both said parts. 55 

14. A washer as defined in claim 13, wheiBin eaid gear 
means (17) is provided wfth plate means (17a) 



adapted to be located between said body (7) and 
the object (2). 

18. A washer as defined in clafm 4. 5, 6 or 13, further 
comprising means (18) for connecting eaid parts 
with one another so that they are not freely rotatable 
relative to one another but axlally movable relative 
to one another; said corrnecting means including 
wedge means (1 B) provided between said parts. 

16. A washer as defined in any preceding claim, where- 
in said second bearing face surface (9) is formed 
so as to have a high friotion relative to the object (2). 

17. A threaded fastener for connecting at least two 
parts which constitute an object (2). comprising a 
bolt (1) having a thread and an axis (A2) and Intro- 
duclble into the at least two parts forming an object; 
a nut (5) screwablB on said boll; and a washer (6) 
to be applied between said nut (5) and said object 
(2), said washer having an axis (A1 ) and being pro- 
vided with a first bearing face surface (B) located at 
one axial side and adapted to cooperate with said 
nut (6). and a second bearing face surface (9) lo- 
cated at an opposite axial sido and adapted to co- 
operate with said object (2), characterised in tiiat 
said washer (6) has at least one third turning resist- 
ant stirfaco (10) adapted to cooperats with said 
thread of said bolt (1), so that when said nut (5) is 
turned with a given torque in one direction and said 
washer (6) receive& simultaneously a given torque 
in an opposite direction, only said nut tums to tight- 
en or loosen said bolt (1 ) while said washer and said 
bolt remain rotation stationary. 

IB. A method of assembling at least two parts with one 
another, comprising the steps of introducing a t)olt 
(1 ) having a thread and an axis (A2) into the at ieast 
two parts so that a free end portion of the bolt (1) 
extends outwardly beyond at least one side of said 
parts; picking a friction washer (6) on said free end 
portion of said bolt so that said friction washer en- 
gages with said thread of said bolt (1 ) to create a 
turning frtction between said washer (6) and eald 
bolt and so as to abut against said at least one aide 
of the at least two parts; thnsadably connecting a 
nut (5) to said rrea and portion of said bolt (1 ) so as 
to abut against the friction washer (8) and to form 
an assembly; and placing a torque power tool on 
the assembly so as to tighten or loosen the nut With 
a turning portion (22) of said torque power tool con- 
noctod to the nut (5) to overcome a threaded friction 
between the bolt ( 1 ) and a facial friction with the frio- 
tion washer (6) to tum the nut, and with a reaction 
portion (23) of the torque power tool connected to 
the washer to absorb a reaction force due to a facial 
friotion of the friction washer (6) with the nut (6). with 
a facial friotion of the washer with said at least one 
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eWe of said at Isast two parts and a turning irictlon 
of the bolt (1) selected S3 thai the washer (fi) and 
the bolt do not turn but alisort) the reaction force of 
the torque power tool. 

5 

19. A power tool for fastening objects, comprising a 
housing (20) provided wHh a nofvrotatat)le element 
(23); a power drive (21) irr said housing and provid- 
ed with a rotatBble drlvinii efernent (22); end a fee- 
tener part Including a bo r (1) having a thi^ad and io 
an axis (A2) and Introduclble into parts forming an 
object (2), a nut (5) screi/ablo on said bolt (1 ) and 
cooperating with said r statable driving clamenr 
(22), and a washer (6) according to any one of 
claims 1 to 16. 75 

20. A power tbol as defined n claim 19, wherein said 
tool has a turning mechanism (27, zb), said driving 
element (22) being Tomned as a projection which Is 
connected with seld turning mechanism and Is so 
turned by the lauen 



2S 



30 



95 



40 



4S 



BO 



5S 



PA(£32/43'RCVDAT7/20i20l)5 2:06:34 PM [Eastern DayligM 



07/20/2005 14:17 FAZ 631 549 0404 STRIKER & STRIKER US PTO Q033 

* I 
EP 1316 316 A2 




9 

.PAfiE 33143 '.RCVD AT /mp5 2:06:34 PM (Eastem DayUght Tbne] ' SVR:USPTO-EFXRF-6i30 ' DNIS:27383(I0 ' CSID:631 549 0404 * DURATION (inin^):10-44 




PA(£34/43'RCVDAr7/2012005 2:06:34 PM [Eastern Dayilghtrimel'SVRm^^^ 



07/20/2005 14:17 FAX 631 849 0404 



STRIKER & STRIKER 
EP1 318 316A2 



US pro 



Q035 



15 FiG. 2 




11 

PAjSMlRCVDAT/mOS 2:06:34 PM[East^ 



07/20/2005 14:17 FAX 631 549 0404 



STRIKER & STRIKER 



US PTO 



121036 



EPl3183ieA2 



FIG. 3a 




PAGE]tlt3'IICVDArm(IS2:OW|EMD9#ITInt]'8VIUISrT«F)W«^ 



07/20/2005 14:17 FAX 631 540 0404 STRIKER & STRIKER •» US FTO @097 



EP 1318 316 A2 




13 

JPAa37H3'IKVDATra!Pp52:06:^ 



07/20/2005 14:17 FAX 631 549 0404 STRIKER & STRIKER -» US PTO lg|038 

a I 

EP 1318 316 A2 




PA6E3m3'RCVDAT7/2(ll20l» 2:06:34 PM [Eastern Dayfigtitriinel'SVRiUSPT^^^ 



i 



07/20/2005 14:17 FAX 631 549 0404 STRIKER & STRIKER US PTO 0)030 

EP 1318 316 A2 




15 

^A(£39M3*RC^ 



07/20/2006 14:18 FAX 631 548 0404 STRIKER & STRIKER -» US PTO 01040 



(18) 



J 



EulopMlselies Patentamt 
Euivpean I'atent Office 
omoe europeen des breveta 




(12) 



(11) EP 1318 316 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publtcatfon A3: 

17.12.2003 BulJotIn 2003/51 

(43) Date of publication A2: 

11.08^003 Bulletin 200: )/24 

(21) Application number: 022511374.4 

(22) Date of finng: 04.12.2002 



(51) intci7: FIBB 43/00, F16B 5/02, 
B25B 23/10 



(84) Designated Contracting States: 

AT BE BG CH CY CZ DE l)K EE ES PJ PR GB GR 
IE rr U LU flffC NL PT SE Si SKTR 
Designated Extension Statss; 
ALLTLVMK ROSl 

(30) Priority: 06.12.2001 US 1D377 
11.04.2002 US 120343 

(71) Applicant: Junkers, John IC. 

Saddle River, New Jersey 07458 (US) 



(72) Inventor Junkers, John K. 

Saddle River, New Jersey 07458 (US) 

(74) i^presentative: Hanson. WIJIEam Bennett 
J.Y. & Q.W. Johnson, 
Kingsboume House, 
229-231 High Holbom 
London WCi V 7DP (GB) 



(54) Washer, fastener prc vided wtth a washer, and method o1 and power tool lor listening with 
the use of the washt ir 



CO 

< 

to 

CO 
00 

CO 



(57) A washer (6), to be applied between a nut (3) 
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ject (2). At least one third turning resistant surface (1 0) 
of the washer (6) is adapted to cc operate with a thread 
of the bolt (1 so that when the nut (3) is turned with a 
given torque in one directfon an i the body (7) of the 
washer receives sinnuitaneously che given force In an 
opposite direction, only the nut (3) turns to tighten or 
loosen the bolt (1 ) while the body the washer and the 
bolt remain rotation stationary. A n &w method and a new 
power tool can be employed to us e the new washer. 
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